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PREFACE

These instructions are designed primarily for Processed
Fruit and Vegetable Inspectors of the U. S. Department of
Agriculture. They are not intended to be a comprehensive
treatise on the subject but give background information
and guide-lines to assist in the uniform application and
interpretation of USDA grade standards and other similar
specifications.

These instructions are revised as necessary without public
notice and no mailing list is maintained as a public
advisory of such changes.

The citation of any data, criteria, techniques, illustrations,
copyrighted material, or picterial representation accredited
to private authorship is used with the permission of the
individuals or sources cited. Unless a specific accreditation
is referenced, the information herein has been compiled and/or
developed from sources available to the public as well as from
technical knowledge of personnel in the Department.

Compliance with the suggested guide-lines and other pertinent
information herein does not excuse any one from failure to
comply with the Federal Food, Drug, and Cosmetic Act or any
other applicable Federal or State laws and/or regulations.

Except for official USDA inspection aids or devices and color
guides (or standards) produced under license of the Department,
the mention of any supplier, patented device, product, brand-
name, or equipment does not imply endorsement by the Department
over any other similar, or equally effective, material.

Information contained in this instruction is available to the
public. 1Inquiries as to availability of portions of this
instruction and copying or reproduction privileges should be
addressed to:

Chief

Processed Products Standardization
and Inspection Branch

Fruit and Vegetable Division, C&MS

U. S. Department of Agriculture

tJashington, D, C. 20250

June 1970
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Pack Statistics

The reported frozen asparagus pack for 1968 was 3L,355,00C counds.
The Western bta v2s account for :narox1nataly 75 pe*cen* oF this

preduction. Frozen asp volume
of frozen vegetzbles pa 1~ in 193, Of th ( I o L ERoloBalel Gl
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Horticulturists ¢
principallyv on co

v asparagus varieties in fwo Zroups, basad

Dark green color tvpes such as those strains whi=zh date hz:n
to "Mary Washington" znd "Martha Washington.®

-

ight green color types which are of limited availability -
practically all fresh market.

As with other vegetables, scientist have developed hybrids, most
of which are numbered (e.g. Improved 500), and it is ques:zonabie
if the exact type can be identified. For freezing purposes
varieties with dark green spears are preferred. Often the tios
are purplish green.
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The U.S. Standards classify frozan asparagus into two types hased
principally upon the amount of white color on the spear, namely -

Green or all green asparagus is green or yellowish green th
entire lekgtx of the unit. Green as; aragus generally has 1

fiber and heads zre less compact than green-white.
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Cool weather tends to discourazge the developmen: of asparasus
beetles and reduces damage from this cause. Strong winds czusz
and scars, increase the progortion of crooked spears, while
neavy rzins usually Increzses grit and sand in the heads and
under the bracts.

1.6 Frocessing versus Fresh Market
Asparagus is offen harvested both for the fresh market and for
canning or freezing from the same field., The usual procedure in
such cases is to harvesi for the fresh market while prices are
favorable and then switch to oroczssing as supplies become more
plentiful. In other cases fields zre grown exclusivelv for pro-
zessing, and no effort is made to sell to the fresh oroduce marke-,
In California, the generzl prac is to market th
of the crop in fresh form., Harveszting in the “el:a
in February and cutting for the fresh market contin !
April. Bv that t e d stern harvests make shicmant
from Californi *’o"nla processing season
lasts until ¢ r oroducing areas 2nd z-ous
this ti
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The wusual harveszting practize i3 20 cu* -he soea

the surfzce of *he zround with 3 chisel-like kni:

from 2djoining rows 2r2 combinzi and pi<ked up b

with mechanizailv drawn slzds ¢r <racter mounte?

fields are workzd 2very 2 2o L 233 during harvest 2
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In seme areas and freguentlv in California. Washing-on 2ns
Idaho the harvested asparazus Is hauled to 3 sacking she? in
or near the field. Here the shoots are cut to 2 uniform
length of about 7 to § inches, washed and placed in izlZ
lugs. t is further prepared for the haul to the pracessing
plant by water spraving, hydrococling or icing.

Contracting

A number of packers grow part cr all of their own su
c s

asparza
chase

gus on their own land. Most
from growers on contract. 3in




A\

Frozen Asparagus
June 1970

Most contracts contain provisions against the delivery of

asparagus with crooked, spreading, or bro.en tins or showing
excessive damage bv beetles or other czuse. Some conftracts
specify a minimum spear diameter. In most c¢2ses wasie materizal
from each ;rower’s deliveries is weighed and deducted from :the
total delivery weight.

Where field-snapoed asoaragus s ourchased, ftherz is usuallvy
less waste to be charced zgainst the grower

Raw Materizl Inspection

In some cases deliveries are ins

determine the grade of each load

Processors mav also purchases aso

States grades for processing, su

deliverv by a Federal-3tate inso

the percentage of No. 1, No. 2 an

in excess of the amount permitied

the culls. The grower is then oa

No. l's, 2 lower price for the lo

Frocessed Fruit and Vegetablz Inspac
should make general cobservation of ¢
the raw oroduct intended for orocess
not attempt to establish the cgrade o
into a discussion between the oroces
to the quality of the raw product.
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When deliveries are irregular, some zsparagus may be held
for several hours to a dav or more before freezing. Some
pacHers manage to keep sufficiently caught up with deliveries
50 that specizl steps to prevent deteriocration of the raw
material are unnecessar

is 2ny unusual delay in handling the asparagus or
icns warrint various methods are used to maintain
- refrigerated rooms, cold water tanks, weiting
a cold water scrav, oiled or covered with crushes
by hydrocooling.
Preparation Steos
The seguence of orenaration for freezing varies from
to olant but consisis of severz! cseritions includin
washing, trimming, sizing. sorting, cu-ting, tlanchi
and packaging. In some plants much of she operzaticn
substantially automated. wherszs in others some of ==
steps zre essentially by hand. The cperations described
in the rema of this secti re tupical but no:
rd n

e asparagus is dumped Irem luz boxes into a2 “anr oI
vatzr agitated with high orz2szure soravs in order <o removes
3s much grit and dirt as sessikZle. The washed producs is
Ted out 6f the end of :“he fznk on sh bzl and
then up o the top of diverzing r

Roller sizers arz set to remove the Mo. 1 or "Pencil” grass
which is either discarded or meore likelv diverzed =o "Cuts
and Tios" styvle,
Cuzzing

The dewatered asparagus from the roller sizers is ozssed over
a shaker which helps align the units and then onto z cutting
table belt where the units are oslaced in slots with heads in
one direction. The belt -hen co roduct through =z
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cirzular knife or saw where the butt ends are removed zand he
2dible pertion cut to a socecified length.

cutters refore the wash-
belt s

is=s of %two
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belts o

face or

the worke: t ~ . b

to the horizontal belt -- serves 2
heads. Both belts travel at sxact

Women take asparagus the boxe
on the horizontal belt, gentlv orz
vertical belt. r

in deoth.

which may b
saws 2are 59
to give the
butt end of
ranges from ¢
forVCut Aspar

When Spears are
second cut leave
tainer size

When Cuts and Tips or Cut Spear: a
Irom the regular Spear or lio pack
which is generaliy of the Urschel
ITor this style zenerzllv consis: o
out from the larger sizes, misshap
spears, etc. blended with field ru
for this style is 3/L to 1 1/2 ing
Washing

Following the cutting operations t
usually carried by conveyor belt ¢
Flume conveyors are frequently use
injury to the tender tips. In a t

are washed in a tank of warm water

carried under a strong sorav. The

of the head to expand slightly, makx

to dislodge any grit that might be

Sizing and Grading

Spears and Tips

Sizing and grading for defects mavy
Small, crooked, short, or otherwis
out and sent to the cutters for pr
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are separated by hand based on appearance as to size and
packed into cartons according to size.

Cuts

Asparagus not selected for Spears and Tips is diverted to -
the cutters without further sizing or sorting except to
remove the more severe type of defects.

Blanching

Asparagus is blanched before freezing to inactivate enzyme
systems. Blanching, either water or steam, also partially
opens the bracts so that any remaining grit may be removed
in the subsequent washing. . o

e ﬁhe asparagus is
carried through by movement of the water, which gives
considerable washing action. v

In the flumeutype hot water blanéher,

Blanching temperature is thermostatically controlled and
maintained at approximately 190° to 210° F. Overblanching
causes the asparagus to turn a brownish color. Under-
blanching may cause a "hay like" flavor to develop over a
long period of storage.

Separate blanchers are often provided for Spears and Tips
as is for Cuts. Time is also varied depending upon the
size of the units.

Cooling

The blanched asparagus is cooled rapidly by dumping into
a cold water flume, subjecting to cold water sprays or a
combination of the two. It is essential to stop the
blanch at the desired point to preserve color and not
"overcook' the product.

_Packaging

The blanched, cooled asparagus passes over a final de-
watering shaker and then on to the packaging table.

Spears and Tips are hand packed into retail or institu-
tional type cartons.

Cuts or Cuts and Tips are for the most part packaged by
automatic filters.
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The common retail size cartons are 8, 9 and 10 ounce whereas
the institutional pack is 2 or 2 1/2 pound. Currently there
is a move to bring about fewer and more standardized retail
carton sizes. /

3.11 Check Weighing

The packed cartons are check weighed prior to freezing -
such check weighing may be 100 percent of the production
or it may be on a spot check basis. In many plants all
the Spears and Tips styles are subjected to 100 percent-

sampling whereas Cut Spears are on a spot basis. &

3.12 Freez1ng

The packaged product may be frozen by various methods
ever, "tunnel freezing" is the most common. The cartor
placed on trays and racks and wheeled into a tunnel and sub-
jected for a few hours to a blast of air at a temperature of
minus 10 to minus LO degrees F. Plate freezers are also
being used. The newest installations have automatic, contin-
uous plate freezers. '

3;13 Storing

After freezing the cartons are packed in corrugated fiber cases
which are sealed and stored in a freezer room at 0 to minus 10
degrees F. until ready for shipment. Storage temperature should
not rise above 5 degrees F. Some state regulations and buyers'
specifications may require lower storage temperatures.

14

3.1L Waste Disposal

The amount of waste asparagus material depends largely upon

the amount of sorting and trimming done at the field station.
In some cases it may be as high as LO percent of delivered
weight and consists essentially of butts and inedible material.
Solid wastes may be collected and hauled away for disposal by
ploughing into the soil; or, it may be ground to a slurry and
disposed of through sewer facilities.

Experimental work has been done on utilization of this waste
but little commercial use has developed.
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INSPECTION AND GRADING

4.1 General

[\S]

The current issue of the United States Standards for Grades
of Frozen Asparagus is an "Attribute Type" Standard -- i.e.,
it is based on a go or no go acceptance procedure; deviations
in the characteristics that denote quality are classified as
minor, major, severe, or critical depending upon seriousness
of such defect. The '"'defects' are then tallied, compared

to acceptance numbers and the sample is either Grade A or it
fails Grade A, with no score points to 1nd1cate the relatlve
degree of excellence.,q«

By contrast most u. S Standards for processefﬁﬁt i
vegetables are built around a numerical scoring: Systenm, whereby
not only is each factor given a rating, but géécore is also
assigned to the sample as a whole. To illustrate -

Color - 18 points (out of a possible 20 points)
U.S. Grade A - Average score 95 points (out of
a possible 100 points)

Standards of this type encompassing a scoring system are
sometimes referred to as a '"Variable Type'" standard. Not only
is the Sample Grade A but it has a relative position of 95
points out of a possible 90 to 100 points.

General Format

Variations from the quality requirements (color, sizing, work-
manship, damage, texture, HEM) are individually classified as
"defects'". Additionally, these 'defects" are described and
categorized as 'minor', '"major', ''severe', or "critical",
depending upon the seriousness of the defect. The sampling
plans in the standard are based upon 'defects per hundred
units'" rather than "percent defective'. Under the DHU (defects
per hundred units) principle, a unit may be scored more than
once; for example, a spear may be (1) a minor color defect;
(2) a minor length of unit defect; (3) a major tough fiber
defect; and (4) a severe discoloration defect -- in which case
instead of having only one defective unit there might be:

2 minor defects
1 major defect
1 severe defect
4 total defects - all on one spear
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The allowances for the various defect classifications, which are
given as cumulative acceptance numbers, are statistically geared
to specific acceptable quality levels (AQL's) and sample unit size.
Therefore, any change in AQL'S or sample unit size will require a
corresponding change in the sampling plans (acceptance numbers).
Also in the application of the standards, a change from the intent
of the original design, specifically with respect to how defects
are counted, will result in a change in the AQL's and the sampling
plans will not be applicable. : :

Inspectors must therefore follow the standard and the procedures
outlined in the instruction in order to evaluate the product within
the intent of the grade standards, ' &

An exception to the foregoing is Buyer Specificati
different AQL's are specified or defects classifi
As 1is customary, inspection and certification camni
these "buyers' specs" unless a copy is available to i
and tables of acceptance rumbers for specified AQL's included with
the specification. e

Equipment, Inspection Aids, and Instructions

1) General -- as in File Code 130.
2) Specialized (for Frozen Asparagus)
A Frozen Asparagus Size Gauge.
USDA Photographic Plates 1, 2 and 3, showing Stages of
Development.
- USDA Photographs illustrating defects of workmanship,
damage, discoloration, etc.
Defect Tally Sheet or Control Charts.

Arranging Sample Units and Recording Information

As in File Code 130.
Net Wéiggt
As in File . Code 130.

Condition of Frozen Product

Follow File Code 130 with special emphasis, in the case of Spears
and Tips, on the incidence of shattered or broken units. Examina-
tion of the product in the frozen state will generally give
sufficient clues as to whether any broken units might be the result
of rough handling after freezing. It would then be important for
the inspector to be sure that his sampling and handling procedures
did not contribute to the broken or shattered units.

- 10 -
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Thawing
The product may be thawed in either of the following ways:

1) Air thaw the product, in its container, at room temperature. _

2) Water thaw placing the product iniits containér or on a screen
of suitable size under a fine spray of water. The water
temperature should not exceed 86° F,

REGARDLESS of the method used to thaw the product -- Size mst
be determined just as soon as the units are readily separable
and the sample units selected for product evaluation.

Insects or extraneous ﬁéfériél'remaihiﬁg in th‘dwater used for -
thawing should be recovered and evaluated as art of the sample
unit. - i = ' - i

Obtaining Random Sample Unit

Follow the random selection procedure outlined in File Code 130
in obtaining the proper sample unit in relation to Styles as -~

- - - For Spears and Tips - 50 units
- - - For Cut Styles - 100 units
Color es

The U.S. grade standards for frozen asparagus provide for two
color types -- Green or All Green, and Green-White. The Green-
White color type applies only to the styles of Spears and Tips.
White or yellowish-white units in the Cut styles are considered
color defects.

Practically all of the asparagus frozen is of the All Green color
type. Therefore, seldom will the inspector have to make a decision
as to whether or not the product complies with the criteria for
Green-White. Unless the product is actually labeled or offered

as Green-White consider the product as All Green color type.

When asparagus is declared or offered as Green-White type it

should possess a substantial number of spears or tips that meet

the definition for this type. This means that the number of all
green Spears or Tips present do not exceed the acceptance values
for AL (absolute limit) and for the sample size in Table I of

this Instruction. If the product fails to meet this criteria, it
should be considered as All Green color type and graded accordingly.

- 11 -
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COMPLIANCE WITH GREEN-WHITE COLOR TYPE

In any sample unit (aLyL/ 13

Number of Number of
Sample Units Spears or Tips
1 50
2 100

3 g 150,
b : 20
5 ' 250

6 300

7 350

8 oo

9 L50
10 500
1 550
12 ' 600
13 650
1L 700
15 750
16 800
17 850
18 900
19 950
20 1000
21 1050

Maxinmum No. a
A11-Green permitted

12

96
10L
112
121
129
140
1L5
153
161
169
177

1/

In any sample unit, except the first one of 50 units.

- 12 =
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Styles
Record the style of the product on the score sheet or tally sheet.

In ‘the case of Cut Spears determine the percent of "head mate“
on the basis of the 100 unit sub and record this informatian in
the appropriate space.

Follow the requirements of the standard regarding the aﬁount of -
head material required in Cut Spears, depending upon the length
of the cut -- namely,

Length of Cut

1-1/L inches, or less

Longer than 1-1/L inches

In separating head material, keep in mind that a piece or unit
of head material is --

1) A tip end of a shoot which is 3/8 inch or more in length;

2) An upper portion of a shoot that contains a substantial
amount of compact head material.

"Substantial Apount" means approximately 75 percent or more of
the apparent original head portion of the shoot. A few bracts
staggered down a portion of the cut does not qualify such unit
as '"head material."

For visual illustrations of heads or head material, cuts and
loose material, refer to-the accompanying sketches 1 and 2 on
the following page.

- 13 -




FROZEN ASPARAGUS CUT SPEARS (GREEN OR GREEN-WHITE‘TY;"E

Definition of Terms

LOOSE MATERIAL

(less than 3/8 in.}

Lt
= HEAD
(tip end) :
N = HEAD i
: {possesses subsrantial - -
amount head material}
A — HEAD

{possesses substantial
amount head material)

= CUT UNIT
(does not possess
substontial amount
head material) L

= CUT UNIT
{does not possess
substantial oamount
head material)

= CUT UNIT

{over 2 in. is o ’

= CUT UNIT ““major’’ defec:) .

— ‘ o

\
= LOOSE MATERIAL '

in determining the percent, by count, of heads, a tip If o portion of a specr possesses o substontial amount o
end thot is 3/8 inch, or more, in length is counted aos of head material, it is counted as one head. &

one head.

1
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.11 Size Determination

General

The United States Standards for Grades of Frozen Asparagus include
size designations for Spears and Tips (as applicable) and state : o
the manner in which size (diameter) is to be determined. The U.S.
Department of Agriculture has developed a device to measure and
classify the size (diameter) of such units. s :

The USDA Asparagus Sizer consists of a white, opaque plexiglass
plate (3" x 8") with a "V" shaped notch extending lengthwise. One
side is marked for frozen asparagus; the other side is_marked for

canned asparagus. The right-hand edge of the "V" on ‘eac
the plate includes the diameter dimensiomns for the' respecti
designations. The diamete iensionsiimprinted on the sizer is
the width of the "V" at th n’ licated by the dimension. Onme
edge on each side is marked off in 1/hi=in

suring the length of the asparagus units. .

nch graduations for mea-

As has been pointed out earlier in this handbook, size determination
of Spears and Tips should be made as soon as possible after the

units are thawed to the extent they can be separated....otherwise B
the shoots lose rigidity and are more difficult to restore to their . .
original conformation for proper measurement. o

How to use the Asparagus Sizer

In ascertaining the sizes present in any individual sample unit,

it should not be necessary to make actual measurements of each
unit. Separate the units according to diameter, placing those
units that appear to be of the same diameter together. Measure
only two or three units from each size group thus formed to estab-
lish the various sizes and percentage of each that may be present.
Increase number checked when borderline. The diameter measurements
are made with the USDA sizer as follows:

1) Use the same sample unit as taken for quality determination, 'EQ
unless separate in-line control is in effect for size only. =

2) Use the side applicable to the frozen product.
3) 1Insert the asparagus unit into the "V" so that:

a) The asparagus unit length is approximately at right angles
to the sizer.

b) The greatest diameter of the asparagus unit after being
restored to its original shape is approximately parallel
with the end of the sizer; and

c) The point of measurement on the asparagus unit is at the

- 15 -
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point of maximum diameter, regardless of the length
of the shoot.

L) Move the asparagus unit down the "V" until the unit barely .-
makes contact with both sides of the "V." Do not force the
unit beyond this point. ' ) ‘ S

5) Classify the unit as to the size designation -- stated
between the diameter divisions -- with which the unit falls.

Example:

6) In a borderline measurement, where the approxiﬁate center
line (diameter) is on a dividing line between two size
classifications, consider the unit as the larger size.
Example: | {
When the diameter of a frozen asparagus spear is on the

5/8-inch mark, the unit is considered as Marge" size.

1.12 Size Compliance .

General

Follow the requirements in the grade standards very closely in
ascertaining compliance with sizes. Note that several options
are provided, namely --

1) A single size.

2) Blends of two adjacent sizes.
3) Blends of three adjacent sizes.
L) Mixed sizes.

Table I of the standards provides diameters for the respective
single sizes according to word or number designation.

Table IT of the standards specifies "defects" as may be applic-
able for a particular single size or a blend of specified sizes.
Note that these deviations are classified as either Minor, Major,
or Severe, except that for "Blends of Sizes" a "defect" can only
be Minor.

- 16 -
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Table III contains the acceptance criteria for Singlé Sizes and
Blends of Sizes according to sample size and the number and type

of defects present. Note that the right hand column _applies to
Blends only. R o

Single Sizes

Acceptance criteria is illustrated by the fbllowing exampi;:
Example 1 (Medium Size Declared)

Sample size 300 éﬁﬁ-rs.

- 1o -
Large &~ - ears = -
Extra large - ' spears -
. Total : BquefeCQS.

The sample as a whole meets the criteria for Medium size,
since in a sample size of 300 spears there would be allowed
32 Major defects, 12 Severe, and 55 Total.

Example 2 (Medium Size Declared)
Sample size 300 spears.

Defects in the same number as in Example 1, except that in
sample unit #3 there are 6 Severe defects.

In this case the lot fails to meet the declared Medium size

since the AL is exceeded for individual sample units. Sample
Unit #3 is 'Mixture of Sizes -- Medium and Extra Large."

Blends of Sizes

Two combinations for "Blends of Sizes" are provided for in grade
standards. One combination is for a blend of two adjacent sizes;
the second is for a blend of three adjacent sizes. Acceptance
criteria is provided in Table IIT and in § 52.391 in the same
manner as for single sizes.

If a sample is found to fail requirements for a blend of two sizes

but meets requirements for a blend of three sizes, the lot is to

be considered as the latter and certified as such. If a sample 1is
found to fail the criteria for either a blend of two or three sizes,
the lot is considered as 'Mixture of Sizes."

- 17 -
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Example 3 (Lot Declared as Medium-Large Blend)
Sample size LOO spears.

Small - ' - 24 spears -~ Minor defect
Extra Large - ‘ 8 spears - Minor defect

Total : 32 minor defects. )
The sample as a whole meets the criteria for Medium-

Large Blend, as Table III permits 41 defects for a
sample of hOO units.

Mixed Sizes

If the sample does not meet criteria for

E

e size or blends of sizes it automaticall‘ fall into;

the category of Mixture of SizeS.,

~ 18 - K
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QUALITY FACTORS

Prerequisites

Certain product characteristics and extraneous materials that
are not readily measurable are not included in the tables of
"Classified Defects" but are nonetheless importantiin the =
assessment of overall quality. . Specifically, these are --

Flavor and odor. e

Grit, silt and earthy material.

Similar varietal characteristics.

Overall appearance.

Loose material - measurable by weight. o

A and Grade B are that the product
dor and be free from grit, silt; or
other earthy material, and be of similar varietal characteris
In addition, in Grade A the product must have?i‘?“attractiveﬂnw;w -
appearance, " whereas in Grade B it need be "reasonably attractive.”
Also, in both grades there is a 5% and 10% limit, respectively,

for "loose material". "Good flavor and odor" means that the
product possess a flavor and odor of asparagus, before and after
cooking, that has been properly prepared from freshly harvested
asparagus, including proper blanching, proper freezing and proper
handling in accordance with good commercial practice. The

product must be free from >ff-flavors and odors of any kind

Such as hay-like flavors or odors. If the product possesses an
objectionable flavor or odor (one which would likely cause the
consumer to discard the vproduct as for examnle sourness) it

should be considered Substandard.

The prerequisites for both Grad
possess a good flavor and

"Free from Grit, silt or earthy material" means that the product
should not contain any of this material that is readily visible
or readily noticeable upon chewing. Asparagus is sometimes
raised on peat soil and if not thoroughly washed may sometime
carry over a little peat. Heav: wind may imbed particles of

sand in the shoot and under the bracts, making removal most
difficult. During examination of the sample check carefully

for visual extraneous matter. Also, check the cooked product

for presence of grit or sand by chewing suspect portions of the
product. If upon visual observation and the chewing test extran-
eous matter or sand is more than slightly noticeable, the product
1s classified as "Substandard, account grit" -- or whatever the
reagon may be.

"Similar varietal characteristics" means that the asparagus shall = -
be of similar color types, although there may be variations .
within such color types. Seldom would this requirement be a

Change.
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No Change in Text
problem. An extreme exampls of "dissimilar varietal charac- B
teristics" would be a mixture of All-Green and Cul turally N
Bleached units. B Dot

"Overall appearance" -- whether attractive or reasonably
attractive is a control that might be used to take care of any
unusual characteristic that would so affect the overall appear-
ance as to make the product undesirable for the indicated grade,
even though the sample would meet all of the objective criteria
for "Classified defects."

"Loose materizl” means any shattered material and cut or broken i
pleces that are less than 3/8 inch in length.

Determination of lLoose Material

For this characteristic the determination is made on a sample
weight basis and not on a standard sample unit of 50 spears

or 100 cut spears). The most practical way to handle the
requirement is to Separate the shattered material and small

pleces from each container and weigh the material on a gram

scale. An alternative is to collect all the loose material

from all of the packages in the sample and make only one weighing.
This may te done since the requirement is on the basis of sample
average and not on individual sample units. (

For in-line control it would be desirable to record loose material
in order cf production if this type of defect is a problem.

In the case of institutional size packages of Cuts or Cuts and
Tips it would ke satisfactory *to take a well mixed sub of 10
ounces from each package and base loose material on the total
of such 10 cunce subs.

———
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7 Color

VA:grayish or olive coloration in froze
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Classified Quality Factors

Quality factors for which defects are classxfled by degrees

Damage,,and Harmless Extraneous Vegetable Mat rxal

The normal color of frozen asparagus after ihawing is:

Green or all-green -- bright green or pufplish
green, with no tinges of gtay or olive colors.

o

Green-white =- the same as green except that white ‘ ,
_or yellowish-white areas exte he stalk from BERRTE
;the cut end.. g : ‘

caused by overblanching, improper cooling after blanching,
or holding too long prior to freezing, as well as other
causes. Asparagus spears affected in this manner should

be considered a major or severe color defect, depending upon
whether the appearance of the unit is more than slightly

but not materially affected (Major) or materially affected
or worse (Severe).

Other color defects are described and classified in the grade
standards, Table IV. Note that there are no 'Minor defects"
for color. They are either '"Major'" or "Severe'". Further-
more, in the case of All-Green Spears and Tips, any white
color not exceeding 1l/4-inch is disregarded.

r

Uniformity of length

Defects for this factor are described and classified in the
grade standards, Table IV. In the case of Spears or Tips,
the sample unit is laid in a single layer and single row.
All the heads or all the cut ends "preferably cut ends"
should be even. This may be done quickly by placing the
heads or cut ends against a straight edge of some type. An
estimation of length is then made from the approximate
average length of all of the Spears or Tips with the most
uniform lengths. Spears or Tips that vary more than 1-1/2
inches from this approximate average length are considered
a Minor defect. Misshapen units should be straxghtened when
determining the length.

In the case of cut styles, units less than 1/2 inch : gl
(excluding head material or loose material) or more than 2

inches are considered defects for these styles, as classified

in the standard as "minor" and "major' respectively.

- 2] -
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Character

The factor of character is a combination of: a) development
characteristics, and b) tenderness, fiber development.

Development

Photographié i1lustrations of defects with respect td dévelopment
for the factor of character are included in the grade standards.

Photos 1 and 2 of Plate 1 illustrate the bottom limits for "well
developed" heads and are not considered defects. Note that
growth has progressed to the point where seed development has
Just begun. The lower bracts are slightly elongated but.the
heads are still tight. BLETY e

ot

When the growth of the asparagus has progressed beyond the spears
illustrated in Photos 1 and 2 of Plate 1 but not beyond the spears
i1lustrated in Plates 2 and 3, they are considered "reasonably
well developed.” Photos 3 through 10 in Plates 2 and 3 are '
considered the maximum limits for "reasonably well developed."
Note the seedy appearance of the heads. The bracts have elongated
to a point that gives the head a slightly loose appearance. The
bracts at the tips, however, are still fairly compact. Also,
noteathe slightly sparse appearance of the heads of Photos 5, 6,
and 8.

Reasonably well developed asparagus is considered a defect in Grade &
A only. One hundred percent of such units is permitted in Grade B. -

When the development of the asparagus has progressed beyond that
11lustrated in Plates 2 and 3, the heads may appear more seedy
and the bracts will be more elongated producing a rather loosely
structured head. Such asparagus is considered "poorly developed"
and is a defect in both Grade A and Grade B.

Tenderness and Texture

The tenderness and texture of frozen asparagus is affected by the
presence of tough, inedible fibers. The development of fiber

in asparagus is to be anticipated when the raw product is held
in the field or processors' storage for any appreciable period
of time. Slow growing due to weather conditions may also affect
the amount of fiber in the raw product.

The tenderness of frozen asparagus may be determined by chewing,
the fork test, and/or by manually feeling the ends of the units.
It should be noted at this point that the presence of fiber is
of concern throughout the entire length of the unit.

1) By rubbing the thumb or finger across the end of cut surface
it is possible, with a bit of experience, to detect the pres- : \\'

- 22 -
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ence of fibrous material, or suspected fibrous material. .
When a suspected unit is fcund in this manner it should be -
set aside for further examination by the ferk test and .
chewing. ’ S Bl

2) The fork test (after cooking) is accomplished by severing
the unit with a rocking action of a fork when moderate
pressure 1s applied. The asparagus should cut. through if
no tough fiber is present.

3) Chewing (after cooking) is the final determination of the
presence of fiber in all cases. It is very possible to find
units that feel fibrous or are not completely severed in the
fork test that do not possess tough fibers. Units that chew
without material noticeable fiber are not considered a defect. -

Follow the classification criteria as sp cified ih%%hé;
standards, Table Y , tough fiber development. e

Keep in mind that a single unit can be scored twice for

"Character defects." For example, a Spear may be "poorly developed"”
and be 3 "Major" development defect. The sane spear may have
touzk fiber and be a "Severe" fiber defect. The spear would be
classified as one Major and one Severe defect under the

character factor.

Damage

Various types of damage are classified according to the degree
to which the appearance or edibility of the unit is affected.
Under this facter there are four (L) sub headings or sub
clasgifications.

1) Shattered Heads

2) Misshapen

3)  Poorly Cut

i) Discoloration, Mechanical Injury, Pathological Injury, Other.

Visual 1llustrations of selected "damage defects" have been
preparad in the form of colored photos. A key accompanying each
set of the photos gives a brief explanation of each defect
11lustrated as well as the classification for the defect.

The sets of color photos will be given limited distribution until
such time as more sets are available. They will be available for
review in USDA inspection offices involved in the inspection of
frozen asparagus.

W

Change.
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Shattered heads -- To be considered a defect the head should be
shattered or broken to the extent that the appearance of the
unit is materially affected.

appearance by doubles or by crooked units, or other malformations
should be scored as a defect.

Misshapen - Only‘sp ars or tips which are seriously affected in 11?

Poorly cut -- Consider as poorly cut units only those units which
have very ragged, stringy, or frayed edges or a unit that is only
partially cut or cut at an angle of less than approximatel LS

degrees. : , s 2

Lan e , mechanical injury
pathological injury, or damage b other means. ~Although these
types are 1isted and classified together, it is the intent to
consider each a separate defect when they are non-related. If -
they are related defects, or if one cannot make a clear distinc-

tion as to cause, consider the damage as one (1) defect. For

example a unit may be gouged on the stalk and also have consider-

able insect damage on the head. In this case the damage is non-

related and the unit is considered two defects. In another example

the stalk may have a discolored growth crack and in the same area -
have rust. In this case it is difficult to determine whether or = (
not the two conditions are related and consequently the unit ‘
should be scored as one (1) defect only. Inspectors should use

discretion in scoring a unit more than once for the factor of

"Other Types of Damage".

Extraneous material i

Various types of harmless extraneous vegeiable material most
commonly encountered in frozen asparagus are classified for
defects by length.

If more than one type of harmless extraneous material occurs in
one sample unit, they are treated as separate defects according
to their length. More than one piece of a single type, however,
should be treated as a single defect according to the aggregate
lengths of the pieces. '

Wholesomeness

As is customary in grading processed products, inspectors should
be alert for foreign matter during examination of the asparagus.
This includes but is not limited to extraneocus material such as
wood splinters, paint flakes, weeds, insects, etc. Ordinarily, .
careful macroscopic or "eyeball" examination is sufficient to B
detect this type of material. However, when circumstances warrant
(as for insect recovery) extraction, filtration and microscopic
examination should be used to determine extent of contamination.

24 -
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6. RECORDING DATA

Inspection data may be recorded on either a Defect Tally Sheet -
or a Control Chart, The Defect Tally Sheet is designed to .=
facilitate recording detailed information with respect to the .
findings in a sample of frozen asparagus. This tally sheet is--
to be used in all cases for lot inspection and may be used in =
in-plant inspection. The basic purpose of the control chart

is to serve as an aid to production personnel for process control.

Although a Key of Abbreviations for various types of defects is
provided for Control Chart use, the detailed information is not
as readily detectable as with the tally sheet. However, when a
particular type of 49£e‘9§’becomesﬁjbgggplesome, it may be o
desirable to set up a separate _contfol chart with predetermined .
limits for that defect only.

6.1 The Defect Tally

After the sample unit has been selected all defects éfé counted,
properly classified, and tallied on the tally sheet. The
following is a simple routine procedure that may be used:

6.1.1 Size Designation

1) Sample Unit No. 1.

a) In the case of spears or tips count the number of defects
that may be present for size (diameter).

b) Record the number of each defect class in the appropriate
space on the, tally sheet opposite "Size (diameter)".

c) Bring these same values down in the space immediately
below opposite "Cumulative Total" (each class).

d) Add the total number of defects found for all classes
and record opposite "Total (all classes)".

e) Record the value found in (d) above in the space
opposite "Cumulative Total".

2) Sample Unit No. 2.

a) Repeat steps 1 a and b.

b) Add the number of minor found in sample unit No. 2 to
the number of minor found in sample unit No. 1 and record  *
in the Minor box opposite "Cumulative Total™ (each class) ‘
under sample unit No. 2. Do the same for major and severe.

c) Add the total number of defects found in sample unit
No. 2 only and record opposite "Total (all classes)"
under sample unit No. 2.

- 25 -
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d) Add the total of all classes recorded for sample unit
No. 2 to the total of all classes recorded for sample
unit No, 1 and record opposite "Cumilative Total (all :
classes)" under sample No. 2.7 : =

3) Subsequent sample units.V‘:

The same procedure is used for subsequent sample units as
for sample unit No. 2 except that the total values of sample
unit No. 3 are added to the cumilative total values of No. 2,
those of No. 4 to No. 3 and so on.

,6.1.2 Cla351fied Quality Factors

classes by use of objective measurements, photographic illus—
trations, descriptive terminology or other applicable tests.
At the completion of the examination of each sample unit the
"defects" are recorded on the tally sheet in the appropriate
boxes. The Curulative Totals and Totals need not be completed
until the examination of all sample units is complete except
that if the tally sheet 1s being used for in-line control the
entries should be completed as the inspection progresses.

In recording and adding up the totals and cumulative totals
follow the same procedure as was illustrated for Size defects.

- 26 -
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COMPLTANGE CRITERTA -

Criteria for compliance with requiremciii~ for size designations
and grade are specified in ‘the frozen asparagis grade standards.
Persons using these standards especially for process control
purposes should be thoroughly familiar with thc acceptance
criteria so that trouble spots may be readily recognized.

On-line acceptance criteria for a aye;ifiea Qi;o and for ;ﬁality( i
are as followa: B '

1) The number of defects of the various classes in the first
sample unit does not exceed the acceptance number specified
for "total sample." The values for "total" apply to minor
defects as well as the sum of minor, major, severe, and
critical defects. ey S '

The AL (absolute limit) is not sollnabte to e Fih sample matt.

£ s g .

2) The number of defects of the ‘\;ioﬁs%classés in the second
- and each subsequent sample unit does not exceed the AL Value
for the applicable class.

3) The cumulative number of defects for each slass does not
exceed the cumulative acceptance number for the total sample
size for the applicable defect class.
L) The cumlative total defects, Minor plus Major plus Severe : s
plus Critical, does not exceed the cumilative acceptance
number for the sample size.

5) The amount of "loose material"” does not exceed the allowance
for the grade.

6) The flavor and odor is normal.

7) Varietal characteristics similar.

8) Sand, grit and silt within grade limits.

9) The product is wholesome and does not contain foreign material.

10) The overall appearance is satisfactory for the respective grade.

Change.
- 27 -



:Frozen Asparagun
Harch ' 197#

If an individual sample unit fails the AL, the subcode repre

is rejected; howeveq cumulative totals continue for eubaequent ea-ple

unitl.; If c ulntlve defecte exceed the lzmztatlons for ei%u,

crltical, severe, majcr, or total defects, the snbcoue repreeented

is rejected. If the processor agrees to segregate Grade B producticn'

from previous Grade A subcodes and continue with the sane 1ntended

Grade A quality and a new subcode, cumulative totala in the new

subcode will continue from the last sample unit of gst Grade A

aubcode. Otherwiae tunust be ass ”that the 3 ‘quality 15'

Grade B and cunulative totals are contlnued using its forrGrade Bc

Failed subcodes are not reaampled for acceptance.

Lot acceptance criteria for a specified size and for quality are

‘ esaentially the same except that only the cumulative limitations

for total number of sample units (3, 6, 13 etc.) and the AL are
applicable. For example, if 3 severe defects were found in each of
the 1st 2 of 3 sample units and 1 in the last, the lot is acceptable
since the total of 7 does not exceed the limit of 7 for 3 sample
units even though the limit of 5 for 2 sample units is exceeded.
This is because the order of production is not known. If the AL

is exceeded in a sample unit the code represented is failed even if
the cumulative totals for the sample are not exceeded. Unless it is

segregated, the lot fails.

Addition 1974. -28-
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THE CONTROL CHART

General ,
The sample control chart accompanying this instruction illus
trates a typical control chart on which numbers of defects™m
be recorded and plotted fpr,processrcontrol. i

Some packers may choose to furnish their own control charts
designed to suit their particular needs. Buyers of frozen
asparagus may also wish to furnish their own control charts
designed to fit their specifications. In any case, the basic
design of the defect control chart is the same. The principle
difference would entail th ount of information desired on the
chart or th ,of different AQL's which would require different

On the sample control op portion is devoted to size
designation (single size only). In this case there 1is no control
chart involved since space would permit only the recording of
numbers of defects. The procedure of recording the numbers of
defects and carrying out the cumilative values is the same as
that explained for the Tally Sheet except that no separate space
is provided for Minor defects. The number of Minor defects
found is added to the numbers of Major and Severe defects and

recorded as Total.

The lower portion of the control chart is devoted to the quality
factors. Since the frequency of occurrence of critical and severe
defects is expected to be rather low, these two classes are not
set to a control chart. The numbers of defects for these two
classes and their cumilative values are recorded in a similar
manner as explained for the Tally Sheet.

Plottzgg

The Major and Minor quality defects are counted and recorded and -
plotted as follows:

1) Record the number of Major defects for each sample unit in
the box opposite "Ind." (Individual) for the appropriate
sample unit number on the "Major" chart;

2) Plot this value on the corresponding horizontal line on the
chart using an "X" placed directly on the line in the center
portion of the sample unit column;

3) Calcul#te the cumulative total after each sample unit and
record in the box opposite "Cum." (Cumilative) under the
appropriate sample unit;

Do not plot Cumilative values.
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Interpretation of Plottings

Repi@ée- Page 36;¢iatod June 1970. - ?ipzinvkoparngu.
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L) Count the number of Minor defects and add this value to
the sample unit numbers of Critical, Severe, and Major,

5) Record the value obtained in () above and record in the
box opposite "Ind." under the apprcpriate sample unit e
number on the "Total" chart; > ;

6) Plot this value on the appropriate horizontal line for the
sample unit as explained for "™Major"; and - :

7) Calculate and record the cumulative values for each sample
unit. e : , .

and;Vélues*

AL values (absolute 1imit 1
the control chart ror ea defect ‘class for size and qnalityj
factors. : = : a ‘

The dash lines on the Major and Total control charts represent“
the AL values for the respective defect class. These are
identical in the left-hand margin of the chart by "AL~A" and
"AT-B" meaning the absolute limit for Grade A and the absolute
1limit for Grade B respectively.

A lot may béwaécepted for a specific grade provided: (

1) The number of defects for any individual sample unit does
not exceed the AL value for the defect class and grade.
(In the case of Major and Total this may be readily deter-
mined by checking to see that no plotted value "X" is above
the AL line for the ‘grade);

2) The cumilative number of defects does not exceed the cumula-
tive acceptance number for the defect class, sample sizes
and grades;

3) The flavor and odor are normal; and

L) The amount of loose material, where applicable, does not
exceed the allowance for such material for the grade.

gcode Segregation

In the case of in-pléhtfinspection, if at any time during a
production a lot fails, the entire prdduction shall fail unless
the offending portion can be_seg?egated_

When a lot is segregated, all values for sample units applicable I
to the failed, segregated portion are taken off the Tally Sheet C i
or Control Chart, the remaining portions put together, and all S
cumulative totals recalculated for the remaining portions only. k\‘
The acceptance criteria is again applied to remaining portions.

- 30 -
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CERTIFICATION
Follow general certLELcatxon procedures as outlxned lnﬁFxle
Code 165. The following information shall be xncluded

the body of formal certificates, together wlthﬁusual nfor-
mation on net weight5° o ;

Type - (All Green or Green-whlte)‘
Style - (Spears, Tips, Cuts, ete.)’

Size - (In the case of Spears or Tips)

Count - (Spears and Tips at_request of applicant)
Percent Head Materlal - (Cu ”Spears if requested) -
Length of Cut (Cut Spears an %guts)

Sizes

In the case of Size for Spears and 1p2 1t is possxble to
have several situations. Be guided by the followlng.

(1) Single Sizes -- If the sample meets the acceptance
criteria for a single size, certify such size as:

Size -Medium

(2) Blend of Sizes -- If the sample fails the acceptance
criteria for a single size but meets the criteria for
blends of sizes, either two or therr adjacent sizes,
certify as follows:

Size - Blend of Sizes (Medium and Large)
or
Size - Blend of Sizes (Small, Medium, and Large)

(3) Mixture of Sizes -- If the sample fails the acceptance
criteria for both a single size and a blend of sizes, =
certify as follows: )

Size - Mixture of Sizes (Small, Medium, Large, and
or Extra Large)
Size - Mixture of Sizes (Small and Large)

(4) If the applicant requests a further breakdown of sizes
by sample units, they may be certified as follows:

Size - Blend of Sizes

4 sample units -- Medium
2 sample units -- Medium-Swmall blend
or

Size - Blend of Sizes
7 sample units .- Medium
6 sample units -- Large

(5) Follow usual "flagging! procedures whenever the product
is graded against a specification with definitive size
requirements and the sample fails to meet these require-
ments.
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Quality Criteria

criteria of a contract or specxfzcatxon, Lndxcate th f%ww :
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10.

1) A copy of the written specification is availablewto the

Frozen Asparagus
June 1970Pa 8

BUYER SPECIFICATIONS

It is possible that considerable inspection of frozen'asparagus_}q
will be on the basis of buyers' specifications. As with any .-
other product, it is satisfactory to inspect and certifyzon the
basis of these specifications provided that -- 5 = =5~

inspector.
2) The inspector is able to interpret the specificatlon.
3) There is no conflict with Branch policy.

Some of the common variations built into buyer specs dgal wlth
sizing requirements, length of~8pear or Cut, limitations on
white butts, re-definitions of ‘quality defects. If the speci-
fication uses AQL's other than those included in the grade
standards, it will be necessary that approprlate tables of
acceptance numbers be a part of the package given the inspector.
The same policy applies to any classification of defects that
are different than those provided in the grade standards.
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~ June 1970

STAGES OF DEVELOPMENT
- IN
| FROZEN ASPARAGUS |

PLATE 1

SPEARS SHOW LOWER LIMIT FOR WELL DEVELOPED HEADS

U.S. OEPARTMENT OF AGRICULTURE
CONSUMER AND MARKETING SERVICE
FRUIT AND VEGETABLE DIVISION
PROCESSED PRODUCTS STANDARDIZATION AND INSPECTION BRANCH
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STAGES OF DEVELOPMENT
IN
FROZEN ASPARAGUS
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3 4 5. 6
PLATE 2

SPEARS SHOW LOWER LIMIT FOR REASONABLY WELL DEVELOPED HEADS

U.S. DEPARTMENT OF AGRICULTURE
CONSUMER AND MARKETING SERVICE
FRUIT AND VEGETASLE DI VISION
PROCESIED PRODUCTS STANDARDIZATION AND INSPECTION BRANCH
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| Sune 1970, ¢
STAGES OF DEVELOPMENT gk
IN

~ FROZEN ASPARAGUS

PLATE 3

SPEARS SHOW LOWER LIMIT FOR REASONABLY WELL DEVELOPED HEADS

U.S. DEPARTMENT OF AGRICULTURE
CONSUMER AND MARKETING SERVICE
FRUIT AND YEGETASLE DIVISION
PROCKSSED PRODUCTS STANDARDIZATION AND INSPECTION BRANCH
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UNITED STATES STANDARDS FOR
GRADES OF FROZEN ASPARAGUS
(As amended April 1970)

TABLE III
TOLERANCES FOR SINGLE
S1ZE COMPLIANCE SIZES
Maximum Defect
TR | 2l s
Sample Spears %1 A g 2/ .f:: ‘6“:'; 3/
Units or Tips v g = £ R
In the Total
Sample T
1 3 i gl
3 150 L7 , 3
4 200 9 22 | 39 |
5 250 10 27 47 27
6 300 12 32 55 32
7 350 4 36 63 36
8 400 15 41 72 41
9 450 17 L5 80 45
10 500 18 50 90 50
11 550 20 sS4 96 54
12 600 21 59 104 59
13 650 23 63 112 63
14 ?00 24 68 121 68
15 750 26 72 129 72
16 800 27 76 140 76
17 850 29 81 145 81
18 900 30 85 153 85
19 950 32 90 161 90 ‘E"
20 1000 33 9u 169 94 |
21 1050 35 98 177 98

1/ In any sample unit, except the first one of 50 Spears or Tips.

2/ "Total"™ -- the sum of "Severe", '"™Major", and '"Minor'" defects, - 45 _
- ) as applicable.
3/ 1In "Blends of Sizes", "Minor" and "Total" defects are the same.



Frozen Asparagus
June 1970 .

(Reserved for future developments)
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UNITED STATES STANDARDS
FOR GRADES

Frozen Aspa:ag

OF FROZEN ASPARAGUS June 1970
(As amended April 1970)
TABLE III -- Continuation of Sample Unit Sizes
TOLERANCES FOR SINGLE SIZES < BLENDS OF
SIZE COMPLIANCE ~ SIZES
Maximum Defects Permitted : -
In any Sample
Unit (AL) 1/ 5 10 15 10
Number of | Number of & " 2 S‘W o3
Sample Spears or > 2 = 2/ E°g 3/
Units Tips @ £ = 2 B
4
22 1100
23 1150 37 107 | 192 107
24 1200 39 111 200 111
25 1250 41 116 208 116
26 1300 42 120 216 120
27 1350 43 124 224 124
28 1400 45 129 232 129
29 1450 46 133 240 133
30 1500 47 137 248 137
31 1550 49 142 256 142
32 1600 50 146 264 146
33 1650 52 150 271 150
34 1700 53 154 279 154
35 1750 54 159 287 159
36 1800 56 163 295 163
37 1850 57 167 303 167
38 t 1900 59 171 311 171
1/ In any sample unit, except the first one of 50 Spears or Tips.
2/ "Total" -- the sum of "Severe", "Major', and "Minor" defects,

as applicable.
3/ In "Blends of Sizes", "Minor" and "Total" defects are the same.
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UNITED STATES STANDARDS

FOR GRADES
OF FROZEN ASPARAGUS

(As amended April 1970)

TABLE III -- Continuation of Sample Unit Sizes

E June 1970

TOLERANCES FOR -
SIZE COMPLIANCE

In any Sample

!

|

Unit (AL) 1/ >
Number of | Number of . B3
Sample - e |
Units £ C‘; ?— 34
In tﬁq% .
39 176
40 2000 62 180 326 180 -
41 2050 63 184 334 1841
42 2100 64 188 342 188ﬂ§
43 2150 66 193 350 193
44 2200 67 197 358 197
45 2250 68 201 365 201
46 2300 70 205 373 205
47 2350 71 210 381 210
48 2400 72 214 389 214
49 2450 74 218 397 218
50 2500 75 222 | 404 222

1/ In any sample unit, except the first one of 50 Spears or Tips.
2/ "Total" -- the sum of "Severe', 'Major",
as applicable.

3/ In "Blends of Sizes', "Minor" and "Total' defects are the

and 'Minor, defects,

S- b9 -

same.
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UNITED STATES STANDARDS FOR

GRADES OF FROZEN ASPARAGUS ~ Frozen Asparagus.
(As amended April 1970) TABLE VIT ¢ . June 1970 -
GRADE COMPLIANCE U. S. GRADE A ‘U. S. GRADE B
Spears; and Tips Maximum Defects Permitted '
In any Sample - = :
Unit (AL) 1/ 0 | s 8 15 2 13
Number | Number = o e :
of | of ] @ EZ A %
N bad et b - ood S ) T
Sample Spears - ¢ o < - o <
. . ond > g ] ool s
Units or Tips u ¥ @ 5 b g -5
(& /2] b [ o = B~
In the Total Sample In Total Sample
1 . 6 1 10
2 11 18
3 15 25
4 2007 19 33
5 250 0 |10 23 | u7 4 23 | so 8y’
6 300 0 12 | 27 55 u 27 47 99
7 350 0 | 30 63 5 30 54 114
8 400 0 15 | 34 72 5 3u 61 ] 130
9 450 0 17 | 38 80 6 38 68 | 145
10 500 0 18 | 42 90 6 42 76 159
11 550 .0 20 | us 96 7 45 81 175
12 600 0 21 | 49 104 7 49 88 190
13 650 0 23 | 53 112 8 53 95 204
14 700 0 24 | 56 121 8 56 102 219
15 750 0 26 | 60 129 9 60 108 234
16 800 0 27 | 64 140 9 64 117 249
17 850 0 29 | 67 145 9 67 122 264
18 900 0 301 n 153 10 71 129 278
19 ~950 | o |32|m |1 10 |7 | 136 | 293
20 1000 0 33 | 78 169 1 |78 142 308
21 1050 0 35 | 81 177 11 81 149 322

1/ In any sample unit, except the first one of 50 spears or tips.

2/  "Total" -- the sum of "Critical", "Severe", "™ajor', and "Minor"
- defacts, as applicable.
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UNITED STATES STANDARDS :
FOR GRADES OF Frozen Aspara;

FROZEN ASPARAGUS June 1970 e

(As amended April 1970) o

TABLE VII -- Continuation of Sample Uit Siééé

GRADE COMPLIANCE U. S. GRADE A I U. S. GRADEE
Spears; and Tips ‘ Maximum Defects Permitted
tn any %:312 y ol s| s 15 2 | 8 13
Number Number — -
of of .;; @ _§ o
Sample Spears = g = g
Units or Tips 13 81 & 5
| Inthe In the To ~ o
22 1100 ol 36 333
23 1150 o] 37 ' "{'3u7 ’;
24 1200 0 39 92 édb | 12 92 ‘169 L362
25 1250 0 41 95 208 13 95 176 376
26 1300 0 42 99 216 ’ 13 99 182 391
27 1350 0 43 102 224 14 102 189 L0s
28 1400 0 L5 106 232 14 106 195 420
29 1450 0 46 109 240 15 109 | 202 434—
30 1500 b 47 113 2u8 15 113 209 449
31 1550 0 49 117 256 15 117 215 463
32 1600 0 50 120 264 16 120 222 478
33 1650 0 52 124 271 16 124 228 492
34 1700 0 53 127 279 17 127 235 506
35 1750 0 S4 131 287 17 131 242 521
36 1800 0 56 134 295 17 134 248 535
3? 1850 0 57 138 303 18 138 255 550
38 1900 0 59 141 311 i 18 141 261 564

1/ In any sample unit, except the first one of 50 spears or tips.

2/ "Total' -- the sum of "Critical', '"Severe', '™Major’, and 'Minor".
- defects, as applicable.




Frozen Asparagus
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UNITED STATES STANDARDS Frozen Asparagus
FOR GRADES OF June 1970
FROZEN ASPARAGUS
(As amended April 1970)

TABLE VII -- Continuation of Sample Unit Sizes -

GRADE COMPLIANCE U. S. GRADE A Il U. S. GRADE B

Spears; and Tips Maximum Defects Permitted

In any Sample 0 5 8 15

Unit (AL) 1/ 2] 8 | 13

Number | Number - —
of of Bt " 2/ @

Sample Spears b B 5 i e

Units or Tips b 2 o s T

] P P>l & o
In the Total Sample

39 1950 o| 60| 1s | 318 J| 19
40 2000 o] 62| 18 {326 || 19! 188 | 271 593
41 2050 0| 63 152 | 338 19 | 152 | 281 607
42 2100 o] es | 155 | 3u2 20 | 155 | 287 622
43 2150 o] 66| 159 | 350 20 | 159 | 294 636
A 2200 0| 67| 162 | 358 21 | 162 | 301 651
45 2250 o] 68| 166 | 365 21 | 166 | 307 665
46 2300 o | 70 | 169 | 373 21 | 169 | 314 679
47 2350 o| 71 172 | 381 22 | 172 | 320 690
48 2400 o| 72| 176 | 389 22 | 176 | 327 708
49 2450 o | 7u | 179 | 397 23 | 179 | 333 723
50 2500 o| 75| 183 | sou 23 | 183 | 310 737

1/ In any sample unit, except the first one of 50 spears or tips.

3/ "Total™ -- the sum of "Critical", "Severe", "Major*', and 'Minor"
defects, as applicable.
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UNITED STATES STANDARDS FOR

GRADES OF FROZEN ASPARAGUS Frozen Asparazus
(As amended April 1970) TABLE VIII June 1970
CRADE COMPLIANCE U. S. GRADE Ah ‘ é U. S. GRADE B
Cut Spears; -
~3nd Cuts Maximum Defects Permitted
In any Sample 0 7| 1w 25 S T
Unit (AL) 1/ ! ‘
Nu:?er Nu:?er g i 3/ 5 . zr
Sample Cuts g § hi E ; § 2 =
In the Total Sample In the Total Sample
1 100 0 5] 11 21 2 | % 13 | 37
2 200 0 9| 19 39 3 19 % 33 f 63
3 300 0 12 ] 27 55 4 27 E 47 E 39
;
4 4500 o [ 15| 3w 72 s 1w el | 130
5 sod 0 18 | 42 90 5 42 § 76 ; 160
6 600 0 21 | 49 104 7 49 | 33 T 190
7 700 o | s | s | 121 3 | ss 102 b oano
8 800 0 27 | 64 140 9 6 | 117 ? 229
9 900 0 30 | 71 153 10 71 129 278
10 1000 0 33 | 78 159 11 78 162 303
11 1100 0 36 | 85 185 12 35 156 337
12 1200 0 39 | 92 200 12 92 | 169 355
13 1300 0 42 | 99 216 13 99 182 395
14 1400 0 45 | 106 232 14 | 106 195 425
15 1500 0 47 {113 248 15 113 209 454
16 1600 0 50 |120 264 16 120 222 483
17 1700 0 53 | 127 279 17 {127 235 512
18 1800 0 56 |13u 295 17 | 134 248 su1
19 1900 0 59 |1u1 311 18 |11 261 570
20 2000 0 62 | 148 326 19 |148 274 599
21 2100 0 64 | 155 342 20 | 155 287 623

l/ In any sample unit, except the first one of 100 cuts.
3/ "Total™ -- the sum of "Critical', "Severe', "Major", and "Minor" -
defects, as applicable.
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UNITED STATES STANDARDS

FOR GMES OF F:‘CZe'ﬁ A.Sparagus
FROZEN ASPARAGUS June 1970
(As amended April 1970)
TABLE VIII -- Continuation of Sample Unit Sizes
GRADE COMPLIANCE U.S. Grade A ! U.S. Grade B
Lut “pgiiz3 ana Max:mum Defects Permitted
- | 5 | !
In any Samply 0 7 2 14 % 25 l 3 14 | 22 | 44
Unit (AL} 1/ | ; 1 %
— T = i = .
Number|[  Number S - ‘ = | 2 s 1 2 1. -
PR SR Of o 53] o] ’<__/’ v : :;) 1 o] ‘< et
S>amp.e — > | c— =" I > LS =
Units Cuts - A1 £ 1 2 0 .g A 12 | =
- | L - i c : ;- 3
Inj the total sample || In the total sample
22| 2200 0. 67 162, 333) 21 | 162, 301 651
l ¥ *
23 2300 0ol 70! 1ea! 3730, 21 | 189 | 314 675
| |
24 2400 ol 72 1o 3890 22 1 170 | 327 708
| ‘ i 3
25 | 2300 C | 75| 183! 1040 23 . 183 | 340 =37
25 2600 0! 78 190 . 4200 21 | 150 | 333 766
f ‘ 2 [
27 2700 Uy 8L IST 1436 24 | 197 | 366 | oy
‘ ¥ : i
‘ 238 2800 0 | 83 203! 4511 25 263 | 379 823
v I ‘ j
29 2900 01 8 | 210 } 167 11 26 1 210 | 392 | 332
50 3000 0 | 8 | 217 | 482 27 217 | 103 330
31 3100 0 | 92 | 224 1498 1 28 | 224 | 413 909
32 3200 6 { 94 | 231 | 513 || 28 231 | 431 938
33 3300 0 | 97 | 238 |s529 || 29 238 | 444 966
34 3400 0 | 100 | 245 | 3544 || 30 245 | 457 3995
35 3500 0 | 102 | 252 |560 |, 31 252 | 470 1024
36 3600 0 | 105 | 258 |575 || 31 258 | 483 1052
37 3700 0 | 108 | 265 |591 || 32 265 | 496 1081
38 3800 0 | 111 | 272 |606 || 33 272|509 1110
[
1/ In any sample unit, except the first one of 100 cuts. )
2/ "Total" -- the sum of "Critical", '"Severe', '"Major', and - 59

"Minor'" defects, as applicable







